Abstract. Let {p k } be a nondecreasing sequence of integers, and A be a compact operator in a Hilbert space whose eigenvalues and singular values are λ k (A) and s k (A) (k = 1, 2, . . .), respectively. We establish upper and lower bounds for the regularized determinant
INTRODUCTION AND STATEMENT OF THE MAIN RESULT
1/p . We will say that a compact operator in H is of infinite order if it does not belong to any Schatten-von Neumann ideal. Such operators arise in various applications. Many fundamental results on infinite order compact linear operators can be found in the well-known book [9, Section 3.1]. The literature on the determinants of compact operators and their applications is very rich, see the interesting recent papers [2, 3, 10, 15, 16] and references cited therein; about the classical results see [1, 7, 14] . At the same time to the best of our knowledge, bounds for the determinants of infinite order operators are not enough considered in the available literature. The motivation of this paper is to extend some useful results on determinants of Schatten-von Neumann operators to infinite order operators.
Since
holds for a constant c ∈ (0, 1). Take
and
[13] (see also [11, 12] ). Now let Y be a space of number sequences
is a modular, cf. [13] . Now, for a compact operator in H put
We will check that (1.2) implies the condition
Then the regularized determinant is defined as
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where I is the unit operator,
This theorem is proved in the next section. It generalizes the main result from [4] . About the recent results on the Nakano ideals see [6] and references therein. 
Proof. Put λ j (A) = λ j , s j (A) = s j . According to (1.1) and the Weyl inequalities [8] we have
Hence |λ ν | ≤ 1 and
By the Young inequality, we arrive at the inequality
Hence, (2.1) implies
This proves the lemma.
Lemma 2.2. For any integer p ≥ 1 and all z ∈ C, we have
where
, and η 1 = η 3 = 1. This lemma is proved in [5] but according to the referee's suggestion, for the sake of completeness, we give the proof of Lemma 2.2 in Section 4 below. 
Indeed, in view of Lemma 2.2,
Hence the required result follows. The assertion of Theorem 1.1 follows from the previous corollary and Lemma 2.1.
LOWER BOUNDS FOR DETERMINANTS
Again, for brevity put λ j (A) = λ j . We begin with the following lemma, in which π = {p k } is a nondecreasing sequence of positive integers.
Lemma 3.1. Let A be a compact operator satisfying the conditions
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Proof. Put w j (z) := E pj (zλ j ). Clearly,
Therefore,
Hence,
This proves the required result. We thus have proved the following result.
